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(54) METHOD, DEVICE FOR MANAGING FLASH ROM AND COMPUTER CONTROL EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To let a flash ROM suit a filling 
system by inhibiting access from a task to a storage block 
when that block is accessed by the other task. 
SOLUTION: The reading of an Nth sector is started and the 
Nth sector is locked by using a lock parameter. This lock 
parameter is managed by a storage place managing table 140. 
When any sector is already locked by the other sector, this 
Nth sector is locked after that sector was unlocked by the 
other task. The locked sector can be occupied by the present 
tank until it is unlocked. When a logical sector is locked, it is 
confirmed, while referring to the storage place managing table, 
whether effective data are stored in this sector or not. When 
the data have not been stored, a dummy data are read out as 
the contents of the sector. When the data have been stored, 
on the other hand, the data are read out of the flash ROM (or 
a main memory) based on the value of the recording place 
managing table. 
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30 #-fe^^©5*— ^*«»*i*nTV»*. ^\ 8#-fe^7^*i 
FAT1»77-f^©- £B£bTffj;il£*lTHT, -^©ft 

7*;->aROM©fW^ H5-f Att, 777->aRO 
M©*«yfH»ir^*;|teRU J t<Z>mffi*$ittl3.8m±y 

mm'py^'f&TRUEiz-rz. ^c, musm-ti?? 

fc-vfftPPO&m&ifryyy'&TRUEiZ-tZ. C© 

40 

[0 0 4 7] <;tf^-5?3^->3»tt±©«ltt#a5 

■rgsa-tri7^©g#^x.^iifTbTVK t, v^Tn^^ 

•r>aROM©II^:^t•©S«S "ffiffl^ir^^" (cb 
Tbip^tlC^S. f^T*^-1'5>^T7 7 7-> 

\Z$$\fZ> y z> y -> jl R OM©7^^— ~y 3 >i!if^ 

50 [0 0 4 8] 04" (A) H^--JZJ\yy=ya >fld© 
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II 

^ROMte-fe^:* 6 {!#©;*;# £©-f U-X^D'^T 
««5nTH5t>Oit5. -fU-XZfUy? (1) IC 

®&«5[h1T;&£ (^*[hISc*'?>^ 1 5 2©l*3§#5 
. ^l/-X7o 7 i7 (2) fcteffitf'f-fe^a* 

t^[Hl^:t4 9lHlT*S. £©tttBjfcS*f'<«--5?=iU*5/ 

[0 0 4 9] fi&#&--f P-X^ny^SrjMjrr 10 

3. CinrMBrtK k-*:/ny*te?8=fc£fT5M#5 
.fcLT-f l/-X:/oyy-i:ft5. Il»t-fl/-X^P 

ntf ^y :/ft<ZM I'-X y £ ft¥£WC«Jli-r* CI 

-5. 20 
[0 0 5 0] -f 1/ — (1) *iSESM«tt 

y~Oy{r (1) ©teJB'f-fe^:* («ffl"f75WRU 
^^©^ffl^*-7^y*TRUElC-T-5. ftfe, 

■fe***»*v»*&©*ystt. 30 

[0 0 5 1] 08© (B) tt, -fW— X:/Uy^ (1) 
©ti 4>t^ St^T'T l/-X7*D »; (2) 
Stt&ttJre**. £©*§*, -IV-T.-JUyi; (1) 

[0 0 5 2] Jfcfc. ^Rt^jEttTrflMtSnTV** 

tt, a«©«#*^.«lfP©|g»Cffl}«H'V'-X^"Dy^rt 

ScW'f l^-X^Dy^*«*T*©38«AV». ?H***«!f7 

■r*tffl*iafc*»>>3'^«*im©ffl+ 1 bfcfc©£g 

[0 0 5 3] 08© (C) W-j;31/?->3 >*5T 
^f©ttf§T*-5. 'fI/-7^*^ST?§5fc , ltRRi: 

«E-T*4:ftV». a«Uc«*Eft*«>>^©ffl[*t«©-f 
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sins. -KiEa-rftt^-^oEM****)* 

[0 0 5 4] <*^-fe^^**ttV»®-&>^CC->X7 u A 

4> c mm m-t $ ? a**r * ic t> *»* to <=> -r^ffi^ - t * * # 

[0 0 5 5] jfc-r, ±iEl/&il*6ilS^-?3l/^-> 
3>*«lcav», -rp-X^Uy^ (i) zmwttMit 
L/TS#?-r-5. ^ClC-f I/-7^D';J (1) ©teffl^-fe 

* ±SB©afc*E»35f^-5?a l^->3 > 

t m« Kir * * ©&K)£fT 5 . 

[0 0 5 6] tfe3t©fSJ&» *«&B-fc**a*»*n 

«, DRAM1 4©t-7'XU7A^T-^©Si8M 

AM 1 4-s3tf--r-5„ £©»■&«» 77->->aROM 
©»J©«tt'vfe^SfMftT*»£i:»V>, 5E©-fe** 
©&JHSf75£'£TRUEl;:LftVV, ftif ft $£©*&& 
-C«7* * 5 ©tt«L 7 ft £©***»« Ct>fti 

DRAMl'jOf-i'^SSibTbiVJ, 7-?<D 

4££#-c'#ft<ft*i&>£> 09© (b) wt, dr 

AMI 4©««^3i;-S*lft-te**«3Si«LTV»*. 
It^lSO-f p-X y ^ ©ffiffl (f-fe ^ * S-T^Til 

xmis-rz (09© (C) . ^**^toofc^« 

T, *l:*ttffifi^SMLTDRAMl 4a>«LT 
*ofe^-^*«7C-r-5. 09© (D) tt, tf^-^D 

[0 0 5 7] _UE©¥«Tr#"<—5>ri 1^5/3 >*bfc 

Tc-r *t©^i 1CH8T-73 ^ 7 ©«* 7 *«nn-sft e <Dm 
ss:^eciofee>^-^©<gas:-r-&ct«T#ftv^ o 

-t^^©x-^*DRAM 1 4Kji®-r-573)£« 
T^-SPgOJ&'SftUTja*, «t0~>7.5 : -A©^'t4S:«-O 
it*<T€r-&. — UK DRAM$toT^-73l/i' 
->3>Srff^.«*^fflir^^^T^-&. Ifc^T. 1 
SDRAM 1 4£&ofc#^-^al^v"3>£frV>, 
j e©^l'ji«©^-^Pl^^->3 >*ff*«, ftteft 

DRAM1 4^©ii@SS^W(C : fT3 (0dx«t-y® 
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star*. 

[0 0 5 8] <-f 7 ? « 1 o^s>® 

k> &mit s mmz'pf£ < t *ja -> 3 

y^&fcO 1 2 7ir?:*teiirtT£&<ibT, :aVt©ir^ 10 

fcf. 1 0HJ©«3££ 1 2 7 0-fe**©#£&**<S&£-r 
■5. b#>b. -f l^-.X:/ny;7&jfc#K 
mt, 1 0-t^^©S#a*bd>f!^b^:V». 
[0 0 5 9] <fcoT, *^Jfi^ffiTtt, -f X^n-j» 

[0060] <^^->*3 >©^-r 5 >y># 

i:±-3TA^5CDiev>»oT*£*t5Ii:ta:5. 00 
C;!f^-2?nV/^->3 >*frX.t£x— 

[0 0 6 1] <RAM±©l2Ht»^f1 : S>7 7^->3.R 
OM1 5±TTtt-t^^#^fc*IR©B««0f3i«H»bT 
V>fcV>fcJe>lC#j£©-fe^ * ^*ttnS(I77 y -> 
aROMHSMl/^naiififtV^ ^-C-C->7,x 
A^U^-h-rSESl::, 75";->aROM 1 5 tC&W-S 30 

DRAM 1 1 4±lCfef£bT*5< <h> 77yvaROM 
1 5t^bTi§ji^:^-^©K*-#€rSr^T!#§. - 
EtlittBHIfaT— ^ftfP*rn«, 75r>aR 
OM1 5C^-T'5-fe^^©S#j2.^^-v'nlx^-> 

[0 0 6 2] B108, DRAM±Kffr£;*nfcEflS« 

M±©fpfi£bfciatic«w^ax-y;i' i 4 o *^bfc. 

[0 0 6 3] 7 T-f^-VXr A*«7 r -f Jl'Oi^ft ft? 

W-S-O^t-f 7. K5-fA©IftfP«^©J:'5Kft-5. S 
"i*. DRAM1 4±©E«»Bffif3lT— 4 0 ©Jt 
S3nfct^^O^>^S#IlT77'r>aROM 50 
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1 5±©5H£«fli+ ©igs-r-s-fe^^s^bm-r. ^b 

T. SK-ti'^Wffiffl^^^^^TRUEICb. DRA 
M 1 4 ±©Ete$fr§35r— 4 0©Jt^-fei7^© 
JiW^^SEffi (NULL) £ftAT-5. 
[0 0 6 4] fc43. ^-^3l/i?-> 3 >©^»C-tri7^ 

tl/TDRAM^-f >^*^A$tlTV^. 

ra-na-fe^ * »cM-rs^^«:^±-r-5^©D ^ 
%&.hT-7)uzmtt>z> z. t*ta* b 

[0 0 6 5] <MS-DOS©7 7-f JH7C>*li i A 
^5i/1-V^-;Un>tfi-^2 2T> EHc8E#±©x 

7 77yaROMfI^£tffllT, SttA-y±;p 
3>h!a-^TfRLT^MS-DOS (S5^) t5 

&tta*» ^ r -r ;u t- a $:^-r & n t £ •& . 
ms-dos c«-*i^*bfc7 r -f ;w*a7c-r-s>3.- 

'Jr-f *<#JBbTl>-5. tC5*«, **W^tf« 
777VaROM©i£?g)$S:[Sl±$*5^l;, iNHfeb 

fc-fe^ * ©5 s - * » * *o t b * 5 mtom&t t a -i x v> 
*5c-r***»fliawfc-c#a:v>«ij*fc!a:-3Tv»*©Tr* 

[0 0 6 6] /i-y^-;P3>h!jL-^T?©yT-r;i'«7c 
*lB**jl:Tr*n«, c©J:5fc*Sfc*i*<j:fca*Tr* 

m±T%. z\n&\,*fr\zi$im-rz>. 

[0 0 6 7] MS-DOS mm) "C, 7 7-fMSi 

hUlCtt^y-f JU*/^-f A^^>7 I /ftjJ)0i77X^ 
fc£©*«;WMrtSnTV>5. 04 5Hf^I/i?hU7 
Dy h©4WR&&-f0T?**. T-f^hUXD^h© 
g&lCte, UX h©»«-e&-5C<h£S-fEnd0fDirat& 

lasn-cn-s. 

[0 0 6 8] ^\ File BfeWlftf St. 7r-f**0* 

[0 0 6 9] 7>r'J-t-7'D^7Ali 2#B©^D 
CiioM*»S»nS. 7r< ^©tg7c*lfr±T?€r*. 

[0 0 7 0] @4 7IJ*»iODOSIi77l';i' 
->X A T 7 r -f ;U £ iB£ b fc^©«fil b T V> -5 . 

^mmmm-ci-i. f-fWMji>h'j t— ^©«« 

l:M$nTVi57 7-rJ^i5Stfc^7 7'fJHi9I> 

077< fcSP^ICEndOf Di r £±§£-T 3 

7 r-f ^©^TC^KiT^-S. 
[0 0 7 1] 77-f JP©iB^»r«MS-DOS 

i:l^^lC-lr;7^©^-^^©**SbT*5# (-fe^^ 
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<DBBSfc*fTto&V>) , ^-^3l/i7y 3 >mz&£#> 
TFATtx-^©H«**WUTbft*«65p»SB»* 

[0 0 7 2] <rty#tf7>\*T?Mmm>&Z>7 : 5yi' 
iROMm iHSWOx-^tf 44 0" llftoTV^* 
««Sai:lllS«lT**. 7?^>aROM©»**7 

ofci:^eD^-^£0K*£&7L3 r^ja^J *fT^ 10 

[0073] z©tt««/xy^99>F-e© "misda 

[0 0 7 4] ^cDfc£>lc:, -fe^^©tt)5*ttl8i:b 
t, r^ffi^j r^p^j r^ffl^j \zm*.x rtasas 

[0075] 03 8tt *fm&mz&n%m&®Mm 

~C$>Z>o HBfciSHT* Xf^yS 2 5 0 1 \ZX, «JB 

fro T^S^J £&oTV>fcVvfe*^ftfflmr*Zi: 
THil1f*S. ^fyyS 2 5 0 2i:^T, jstu^n 
fct^^C#tTr-^ TOj *±»s*ns&-r*. X 

f^yS 2 5 0 3T»4ai(ffe^^^ViTW«ia**T 

V*ltntf^f-;^S 2 5 0 4^it^ ffiO^Xi^ftl 
[0 0 7 6] ±ifiU&«fc5^*ffla«at>y^-f*U5 : - 

i^xf^ys 250 3^s*. zv>narCy mmott 

»fr?"£. 40 

[0 0 7 7] KlO.taicLTSItt^j'CD^/M MC 
MIT TOj <&«&**»*.£i, Xf7^S 2 5 0 3 
^5Xf^yS 2 5 0 5^I^ iSSt?i^fl!)ffl7 5 

f^ys 2 5 0 1^M£>. 
[0 0 7 8] <FAT*t7'>a>*yXfATH S 
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[0079] *&temmBi<Dft\f*±i7*<DT-*a. * 

[0 0 8 0] f^lT, 7 7^;^>XrA^flt§fl 

A ODWSflWJfciiH* icHfr S ftT V> * & T * * . 
[0 0 8 1] /1-yt;p3>t!a-^TfRL/TV^M 
S-DOS^FATyXrA^^ 7 2 0 k«l. 4 

*&-et> 2 at i EHtF ATSKis^naasav^ 

Z.(Dtz&. yXfAtl:fc<$^7r 

[0 0 8 2] 77 r U*->3>V7 HCr:*7fc%>.fcS 
ir^S/att, DISKt*S»*l:l/&+tyya» 

UT i / 2 ©^t y TH«ot y m 
-t^t^^o tty^v7h')i7KBi i<omz 

[0 0 8 3] 01 2l4*t7ya©±ES±©f-^« 

V^«. ttlt*^#^12, 11, 6, 5C0JHSTT 
£ir7;~mtf, Hi 2l:S$ti5J:5S*#^&§, * 

ALSEd^TRUEI^ftno ^^SFAT^ 
tr>a^Mim &tf«*i&*^J(S*B 1 3, 
1 4*#«BbTRK"rS. H13ttFAT*t^>aO 

[0 0 8 4] SI 3{C*5l^T> XryyS 15 0 1 TN 
***©te*mb*BM6-r5. 7T7^S 1 5 0 2TN 
Wi^^FAT^ifaMflWt*, FATTf&ttn 
Xf7ys 1 5 0 9T777yaROM 1 5d^T 

[0 0 8 5] — ^ Xf7^S 1 5 0 2T?N-fe£***F 
AT^^Xf7^S 1 5 0 3^I^ ^fr/a'JXh 
Sfc^TS. SI 2TgJie8U&it*f&I»» , J 
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W&-?tl&7sTyZfS 1 5 0 7^jg^, Nti7^0A*y 
[0 0 8 6] ifc, XryZfS 1 5 0 3 TN^r:>7 5'a** 
1 5 0 4^$HftU S ! bS<T^-feX^nTV^V^^ 
£ffib£fr?o ST, Xf^/S 1 5 0 4TfcL 

Xr^^S 1 5 0 5 ^Ji*. 
JEIrt8*7?^>aROMl S'sSSi&tf. *E***S 
V> ®S77^FALSE©i^) 36:6, -^OSSX 

T^/S 1 5 0 6^«»«»r. K*mu*wo*-c» 

[0 0 8 7] Xf^yS 1 5 0 6T77'>yaROM 1 

To Xr^^S 1 5 0 7TNt^*©;ty77*5r- 
**ttJMHT. 7r*^S 1 5 0 8TNtJ*©;Vy7 

(*©;V;7 7-*St7 HlxX) <E><S£^MT£;i£ 

^StCXT-^yS 1 5 0 8©»ffttf«DfiSft*£fc 

e.lil:^T^7hbTVKo «toT, TsJ-yZfS 
l 5 0 4TUXhflk«coA-/7rSa-KOtt, 
Ay 7 r £n±^£UT&T&£o 
[0 0 8 8] *iCH14«#|RLT«x&9^M«im-r 

£>o 

[0 0 8 9] Xf7^S 1 6 0 0 7fN-fe^^O»*ii* 

&m%i-?z>. xf^ys i 6 o ira> nw^^fa 

1 6 0 8^ii^ 77^yaROM15A,C0f-^^f 
£&^£HfTT£o 

[0 0 9 0] — Xf'yys 1 6 0 lTNir^T^F 
AT&^ll Xf^ys 1 6 0 2^jS2k ^yi'j.U 

Xr^ysi 60 6^1^, Nt?^©A777^7- 

[0 0 9 1] Xf'^S 1 6 0 2T?N-fei7^^ 

tyyaUXhf Kl?¥3E b ft** o /t Jg^te, Xf^/S 
1 6 0 /^77*^fifcfi<7msn 

*tyyal:Sit«o ST. Xr7ysi 6 0 3t+ 

L^^WRUE^e, Xf^/S 1 6 0 4T^ 
Mrt§$:^^y5>ji.ROM'N^€^^ Xr»^S16 
0 5-mMTo *H*«*&V>fc5 (f!77^FA 

LSE&6) ^iiXf^/S 1 6 0 5"M6HSI£» 
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To Xr^S 1 6 0 5TH *t7yaUXh©St 
OJg^N-fe^^^T^o -^0)^ X^y^S 16 0 6 

[0 0 9 2] Xr>>/S16 0 7TN, -fe^* 

10 [0 0 9 3] £tz. Xf^7S 1 5 0 imS^J-yZfS 
16 0 1 fc43tt«K F AT©#JWfT*5*«, I C# — F 
*4>£&£-h4ltJI (7 7^Jk>XfA) <E>tiW8£*WT 

JltTFAT«|[*0»»f*1*ftTe*. fc-ffftStf, & 
Sir ^ O fc« ST **MHc FAT (0#e^<z>fi|$8jM& 

[0 0 9 4] <75*> ->aROM^©l /Vf h 
^>77^yaROMl 5i:^t^T© (fIM$ 

20 JcoT^fr^tl^o 777'/aROM 1 5 

It I^PROM3«^WM^o l/HhfiOf 

30 [0 0 9 5] «^*KlJ:oT»*i&*J»T*»*Jlt^ 
ffi**«-&«, CPU5^©»JDa*iflffflbT*€rii 

[0 0 9 6] ±5fi©J:5K, flt«««)IWyy0(g$ 

*^TbTViS36^f5^*fltB"rs©*«fiV^ HI 5 
[0 0 9 7] Hl50 1frB«, ^S€rii**fT-5 

*2 09lfttt«*i&tr7Kl'X, *2G)5l»tt«S&tt 
[0 0 9 8] 3frBT?tt. fi*fc*#ii^TK^ft 

so ^tt^ux, w*36*^»T**T?;w-y**ff-r*. z. 
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[0 0 9 9] 4ff BTffL/V>T Kl^X'sD a t a*S# 
&tS. 5frB<t6fr@T. ^Ufe7Hl/XtT-i' 

[0 10 0] U7. h 7fT@©RotateRdyQueuete» £^7. 

©•>XfA3-Jl/t$5. 10 
[0 10 1] 9fTB«K*-fflbM^OADPTS.-5. Sg 
1 ©5I&&7 Fl/Xtx-^ft^-r***©***^ 

©#<>:?. fg2©§i$traste).tii-ry ki^-c&£. c 

[0 10 2] llfrBTte, hLn&tti^o £l>tc7 F 
"T. 1 2frB«3frBtl^i; e k57S:^-^#-U>^ 

©7 Fi^x£^tf;i<>:a<-ei§?&^. ^— v>if& 

mt>-oT 1 3ff BTJt3£bfc7 Kl/-X©F*3^£BtbTV> 
[0 10 3] ^^^©•^^^^iCDfilTS^lC 

7fkft<Dti/?rty7y£ffim ( 2 713. 2 -fe^ 
^) bTS#iitfrt§AVN*-;/:7Tl£ffl£3£T®Jibfc 
^±5lC-r-2»t^S*ic&-5. 30 

[0 10 4] 01 5<D7aif7/±CD&@imtitZ.?>\$, 
x-^tf-'J >^£:r-*§£ii*fi&KfT?©Tt;ifc 

(Hl»^fcTKl'Xt5 J -^*^#bT*5< RAMSES 
^•yy^«ttflt«bmjg^ Tstruct DEVj .hbTteifrtb 
-5. 

[0 10 5] S3 914, *^M^lC*5tt^>7 7->->i 
ROMa©1/H h^-^OSii^NISr^-r^D-^ 

ROM^y^©S&*©M«3Mg£^bTV>-5. -40 

6 0 ITU Mll©*&*«3j6*3fe7bfc;fc5 
A">Sr*iJ»rr-5. ffi^©3&*fflS;WIS7bTV>fcW-ntf 
XrvZfS 2 6 0 4^it^ ■t©**<fl©^;*ir'MH» 

[0 10 6] — ta0©Sii*mS#J&7bTV>n 
ifc©®^? 1 — :?*qS{ISU ^MDRAM14^ 

fi^rr*. i^x-r^ys 2 6 0 1 C4sw- 

t. t©Xf 77"S 2 6 0 2TM$nfcT-^i:©tk 
&tlC c fcc>TfTfcn&. 50 
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[0 10 7] ®2WT, Xy-VZfS 2 6 0 31C43HT, 5" 

-^©Sji^^ggjs-rs. ^©i^j&^air^n^. 

-?m$ik?>-&fty£o?3im&lZ, v>W7 , »HDh' 

0 7* \Ztt b fi: < f - 9 ©# # 

3. VW^Xi'0ti7'D^7AH ±j£©R 

OM 1 3tr»i^SnTV^. ffi*-ii*J;5©'JT;V^'f 
AOStLTH YxWorks (gjg) -^pSOS (ffiS) 

rfras^nx^o. romi 3ccine.©«t^75:U7;i'^ 

[0 10 8] <7 7y->iROM#£i&*«i!I©#;£fls 
^-^©^^^^^©ISICP ROMAIC 1 2 V 

&mf£&5-%.2> z. £-cm%&frt>mm\zi3.z>?-y yw$> 

d©«^-vy*ffifflf-5«-&»C*ffl©DC/DC 
a >A-£»©«E»£**Rtt* tff*^5©3X 

hn#©3fc«-f, mmmft^ c cd ommm. &mum 

I©D C/D >A-^T->XfA$il|T?t, ->7. 
rA©3^ f-£1¥ £*.£>;i<i:a*T?^&. 
[0 10 9] DC/DCn>A--^©ffi7j§ 

&&Mz.ti^m\zmm&wm?z> ymf? a & c*»t? 

SSl/fcfe©T*5. Linel~6A«Uf'>7*©X 
— A7y7Wg:T, Line7-13*t77-r>aRO 

M^ii:7:*#€f&tf##&*isi&T&s. X-ktv 

-fmmtL i n e 3 TDC/DC3>n-^©SIfl 
fflOt?7* "SemDCDC" *t#LT, ^6-^* 

i ne4TP¥tfWr. 
B«I*««E*3 5tDC/DC3>/W ©^M'&Sffl ©-fe 
V7* "SemDCDC" &M1&?Z>. tt7*\*^)V 

&©— &$)t3.jjfeT?& 0 , #<©t^l/-r-f>y->X 

[0 110] Line 3TK1- "S emDCD 

C" ^flfi©^X^lCJ;oT^ffl$tlTV^i-r-5t. -ft& 
on^*«t77* "SemDCDC" &ffiMcr Z> *T 
X-A777**t<t3 tbfc^X^©^?f*^@$n 
3. 

[0 111] a^j&^-liifcttL i n e 9Tt?7t "S 
emDCDC" *g|#b, 77y>aROMMt^? 
©7 1 — ^SS^iitf. L i ne 1 lTT-^#-'J>y 
*fTV^S^©#^ji«-^i!«TbfcCt$:5g^bfee., L 

1 ne 1 2Tt77* "SemDCDC" Sr^-T-S. 
d©«t-5lcyD^5A$r^-rn«> X-&Ty7ty 
7yis^ROM(D®g&fr&mmzfT?Z.tlZM<fe 
•5. X-AaiX^i/^ffiTi&O, S#&*.«-fe£* 
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[0 112] Ml 6lC^V>THKt»9f"r£<h> Bl 6 CD 
L i n e 1 /t^HScOAD PTS^ e * 

n»fctt3i*ttfcv*. Line s^mmommmmtv 

Tfi:mUfcSemDCDCO«|jpJ€r— Oifft*. d<£>B^ <£ 

r nfcf ZoomUp£ ffi b fc 9 * 9 WHT&ttr WfiBttffi 
MS. fit, L i ne 40^-^-*»A^H**Bf 10 
tfWrCi^T?**. ^LT, Line 5T, mffitiim 
«PJ*fi«IbTCOlI*©tfc*»a*T-r*. L i ne 7 
tt 1 ±99<Dy : —9>&:E E P R OMfc«€TiitJlISSc©A 

opt*o, l i n e 9 d emmmmmm&&mi<TL 

i n e 1 2T£SILTV*£. 

[0 113] 04OH ±JfiUfc«ffl{0**r#MB*lttS 
y^S 17 0 11?, «»:3>hD— 5 9KJ;£DC/D 

*wr*. ^f^ys 1 7 o 2tn nffim&vftttxD 20 

S 1 7 0 3, 1705, 1707, 1 7 0 9©Vifft^ 

[0 114] »jR<Z>rt**** ccDraMl*©«j|&Tr* 
*lfc£, Xf^^S 1 7 0 3^ift*, CCD2HWLTC 
CDtm<Dl±*b<OW]>8:#1fcr*. fit, Xr^/S 
1 7 0 4l:t> CCDKSjCO^T (fiP^»^idf^CD*l 

T) s^arrst* xf^ys 1 7 1 l-sjt^ mago 

7yS 1 7 0 5^M, ffi^n >hP-79 CMLTX 30 

ho2K2 iir^r«^t«A«sfts««. fix, x 

f'>ys 1 7 0 6TX hn#<03fe«*757LfcS, 
yZfS 1 7 1 l^it^, maiO^ift^fT^o 

[0 115] yC-AWHOOTCfctt 
«, Xf^/S 1 7 0 7-m12k X-A««O^Sj^ 

PFHS) ^m^#t-^^fr-5c *UTXfyys 1 7 0 *40 
8T, 1 X^^ycDX-AKf^^^X-fc^^T-^yS 1 

7 1 1-Mft^K «ill**Jft"rS. Mid, »5S<0|*J*rt*:7 

7 7'>aROM^Sii*T?»nH XT77S170 
9^il^, y 5^>aROM 1 5^0Sji^ffi*J*«)(& 

1 OfrSXry^S 1 7 1 l^Jt*, 
[0 116] 4^, Xf7/S 1 7 0 4, 1 7 0 6, 1 
7 0 8, 1 7 1 OIC&V^T, ftftf£©3»7*^a*, CI 
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ld$n^>nitMftt>*^^, Xf7^S 1 7 0 lTli» 

[0 117] £1±©H4 0<07n-5 l ^-Mr«tn»3» 

T^TOS/X^A (CCD/X hozlVX-A/? 
7*r>aROM) #fe#L&ofcl:3CD:/n^AT& 

[0 118] fdt, «aa«10©jHRlC*ftTTOS 

a-a-s::t*«Tr**. ^£T±^<2^:7;* tresis 

8?, X-A^ffigjSB, 77^>aROM©WMBO*n 

[0 119] H4 8«*HJfijgffi^J:§mai©^«»J*J 
X^A (WBCCD) K£oT«B*IW*£Ljfc£ 

7t$s#bx, ®n££w-r£ Ur^ys 2001 

- S 2 0 0 3 ) o iViTXf^ 7S 2 0 0 4 fc*V>T* 
f^yS 2 0 0 5^Jt^«feT7****-r*, 

[0120] — jj?x?Aj:K)mnTW,mmn&m&is 

&?X^BT?lt XT7/S2 0 1 1 fc#W-*«jHB# 
Ttt-feV7**«f#Tr#T, Xf7yS2 0 1 2K«fc 

f#LT, *«*iBWr* ttfy^S 2013) o 
«^X^BT»r*©»»*3ltffb ttfyyS2 0 1 
4) , ttjR&ffitt a r& Ufy^S 2015), 
[0 12 1] a±®J:i»ttir77^tcJ:««flljRfl(tiE)* 

[0122] ^4 8jrcfcti«, mufwonjiifli 

[0123] <*ifi^ffi^«T*^^^i!jfPift^>ai 
»fp#«ft*to"r7n-y*— ft?**. Xf*^Sl 

OlTyXfA^J^-hn^ Xf7ysl0 2T 
777VaROM 1 5(DflM^X + t>b, DRA 
M 1 A±\Zffl&W8x%W'r-7)\, 1 4 0 *ff«f * 
fc, ilCDiQiS^MfTLT, DRAM 1 4±CD*^ffi"tr^ 
*#^>^, tefllR-fe^*^:^ &m*±99X0 

^ROMl 5iC*rbTJS^^fTofc<h^icMtf^n, 2H 
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S 2 0 lTN-fe^^O^mbSrgaSS'rs. X^-y^S 

^f-y/S2 0 2Tll "fe^#KKffi©*X 

±i7^it7,y L yys 2 0 6T7>D-y^-rS*T©W, 
i * X ^ \Z «fc o T A S £ t *< . 
[0 12 5] 2 0 2-e^S-fe^^«rP>y^-T 

§i, xf-yys 2 o 3 Trc«MiBf»a5 ! — ^;nfe#iR 

bT, lfe-fe^^»CW^^-^f2tg^nTViS^i:3 

a»**wr*. w^fcx-^E^sn-c&v^-e-te, 

Xf-^S 2 0 4MH&-T*. XT-y^S 2 0 4T?tt, 

bTtt*ar. xf^/s2o s-wra&fc^-^jWMi* 
«rr*. xfy^s 2 o 5TrttE«M§8HSf3^— :/;u© 

[0 12 6] ^-5?3W^-> 3 >*Hff*T 
N-fe^***£ES (DRAM 14) <^51ffi£nTV>fc*§ 

#^-5>:3l^->3>©j£#Tfc&fP*TrfcVvfe^ 

* * a * fci»*ai-r c t mm t fc-s tv»*. 
[0127] hi 9«>ia-fei'^©»aa*-9— tx© 

TN-te^©*£i&**lill&-r-5. Xf-y7'S 3 0 2T 
Xfy7"S2 0 2iPMMc, Ha-fe^^©Dy^*fr 
■5. 

[0 12 8] #1;:, Xf5/7*S 3 0 3TT, E«S»75r^g 

r^ys 3 0 s-^ j ttuetifti&rz>. xfy/s 304 

r/aROM (*fctt±E1&) ©x— ^*$8rr-S. X 
3 0 4\Z&ttZ>7 ! —* , t6M<Dti}m\t* 02 1© 

S 3 0 4®tXf7 7S 3 0 5^Wffll*i^«.. 
[0 12 9] XryZfS 3 0 5T?H 77y>aROM 
1 5K#lr>TN*^£§£i&tffcJ&©Et&®l£&«® 50 
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xf^ys 3 o 5 iz&ifz&temmomn^mit 

®2 S&m^xmVKmm&taTLZ. Xry7*S3 0 5 
T?iE1i»:ffi«E««©«»K*l»'m«, Xf7 7'S3 0 
8^M»*frr. X^y^S 3 0 8tttfiLfc7 7'> 
->aROMl 5 ©ffi^xN-fe^©^— 
[0 13 0] —73, 7fi'7'S 3 0 5T7 7 7'>iRO 

fcl^HXfy7'S 3 0 e^K-r-S. Xf-^S 3 0 
6tt^-^©iiaffifc±IHig*«#-r-5. £Ett©*tt 

mmiZ^nXfrv. cnttCSWTa 1 1 ocglSfcfcffi 

[0 13 1] 02 oa^CttUKiaWbfciKilx-^U 
XhOiftW. (a) «ii®x-^'JX h»Cx-^ 
***RV>ttJBTr*0, UXHCfct, END_0F_L1ST 3i*ftA3 

nrv^s. (b) (iSlf-^'JxM;, 

3, 2 0, 2 2 1 ©&-fe^©rt#**3!ffi$ftTV>5tt 

[0 13 2] Xf-y7'S 3 0 9T, S»«f3fW3T— :/ 

fcte£Et&) '\©#-f>^*»ftAS*l*. Xf^7*S3 

ft&l(BJH-t©aiJl-fe^*£WT?€r«>. Xfy7*S3 1 
lT?B1«3»*©IWiftff5. IE1t5a^©ff«^»S(toVi 

;L5. E1ft»*©ff«B©li£, EttS&toPKfcb&V^ 
«, XT7 7"S 3 1 2's«»*«rr. XfyT'S 3 1 2 
•t?«±^b/t^— ^PV'^>'3>*ff5. 3?3 
P^->3 >KOUTte, i2 4©7D-ft-h4#S 
bTttbOilSlSJn*.*. TsrVfS 3 1 3TfN-fe^^ 

©S#ii****l7 b-ot-f >©;p-? 1 >^tt!li-r'5. 
[0 13 3] ft*, fEtic^Eff^ : s^-y;n^»e,n-s 
©«, E*»»r©#-r >? (/us^o/h-i/x) tt 

02 0© (b) ©£EtgclC#ja$n*ix-^© 

te-rcTtcijc^nTViS) 01 o<DtEm\z$>z 

777vaROM±©T-?tt»i:Sitt^§. Ettt 

^Bif ^n^- zf)v\zm#> *> n-s ©« c ©s&as^©^ 

© til b 7" D if 7 A <ffl T 7 5 -> a. R O M t ± E tie * 

m-©T^3"u xat&? z. t tf-simttez. 
[0134] ^cir, m^sftfc-fc^©Ei&£fl£irr-5 
#ki (±a«xfy7s3 0 4) 021 

•5. 

[0 13 5] Xr-y7S4 0 1 -?!B£flRtt©E1ittX£ 
Siifi-r*. Xr7 7'S4 0 2m Jt^^tifc-b:^^* 
E^-rs«R^*^Etlc±JC^-5 A» i: -5 3^*«Wr*. ± 
Ete±J'*-5ft€.X5 L -y7' , S 4 0 5^1^-r-5. Xf-; 
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7°S4 0 5-?&m±??VXh (*«T?tt, 

[0136] K-tjftm&VT. hfrz<Dm7£i&m.mm^ 
aw >-tv >tft \sT^z>m*Rx-r& z. t-cnm-t 

f r e eNft&tt£-r«tt«-?&«. 
[0 13 7] 7fy^S4 0 2T»*Snft»« 

**±ffi1gt±T?fcV» OTW77T>iROMJh) fc£ 
XTVZfS 4 0 3^»K-r-5o Xf->/S4 0 3-?lt 
j|f 7 R OM±Ot ^ ^©f 17 7^ 4 

UElC-fcy l-t5CtTM3n5. Xf-y7S 4 0 4 
T«*IBIS± ©*&# -fe t> * * <7 > ^ <Di& £ 1 ^i'> 3 

[0 13 8] fr\Z. tZte%>m<V&ffi^m (7,f-y7*S 3 20 

1 1) \z-o^x3im-rz>. i2 2(i umhmvnm^ 

[0 13 9] Xf7 7"S 5 0 1 -VEtt»*®IME&Hte 
"f-&. Xfy7"S 5 0 2TI1, ±fSigKK£ snfc*<£ 

ap^&izttVTtimbmvmik&utf- h-rz>m\zm 

j£bTU3 Uf^7S5 0 2, S 5 0 4) . * 
Uf-yT'S 5 0 3). 

[0 14 0] ^Cir, 7 7y->3.ROM©f2(@C^©«f# 
(Xfy7S 3 0 5) @2 3H 

77'y>aROM 0flB1ft4(tt<Z>aft¥JB Sr^fcf 7 D - 

[0 14 1] Xy^yys 6 0 1 T7 9 y R OM©fS 
&&«©«#£ BUSSf*. XryZfS 6 0 2-t?*ffiffl-fe 

***©**««fc < BlbTV».5. C^TIt 

S 6 0 2frZX : ryZfS 6 0 9/Xr7 7"S 6 11ST 

*«fc«B*Kr<*»©b<*Ta*. 

[0 14 2] Xf7 7*S 6 0 3T777VaROMfflfi 
W(D±t7?^i$'{>i7&&m-rz>. Xfy7"S6 0 3-!? 

if) £#jtbT\ a»-feir^©«fflttfllft«»f"r*. ft 
fflM^ft&e.XryT'S 6 0 5^»lST*. 50 
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VfS 6 0 5TSffiW > h bTV»-5-fe£*!&<S&©-fc 
i/?l3.*>*7-y7SQ 1 l^jftT*. Cl©i§-g\ ffi/B 
BIi!ifiJa*«77y->aROMl 5 fcflqfiEbittucti: 
ft-5©-?, Xf-y7"S6 1 1 Ofe^mm 
*BB»bfc«, Xf7 7"S6 1 2 Tf»««»-r*. * 
fc, 6 0 5TS«EJP'T>hbTVi-5-fe^^^ 

«^©-fe^^T?75:(tn«, x^-y^s 6 0 6"v#i&-r 

5. 7>T7 7'S6 0 6T(i TtW >^*^©"fe^^^ 
S)$-frT*^X7 i y^ , S 6 0 4-sMS. 

[0 14 3] Xf'y7"S 6 0 4#-f >^©^-T-fe^^© 
«S77^***&JB£&^TVmtfX5ry:/S 6 0 7a. 
^IS-T'S. Xfy7S 6 0 7T(i 777->iROM(0 

RUEfcfS) . -t-bT, 7f7 7S6 0 8T, 3£fEt8i 

K12ttfc*&ffl^*#^>*©ffi£io$'>3i^5. 

£©»&«, 7 5y->iROM-'s©fEtgc®*£©2£#l;:/j£ 
£&bTV>£©Tf» XT7 7"S 6 0 9 Tf*<£ffl-lr^ :*©& 
fSltlftJSrIB&U ^T';7"S 6 1 OTiE^aJf-r-5. 

[0 14 4] ^C(C, ^-^nbi7-> 3 > U-T-y^S 
3 12) ©^BUroViTitt^-r-S. @2 4IJ^-73 
b^->3 >Of|@Sgt>t7D-ft- hT&5. 

[0 14 5] 7,y-yZfS 7 0 1 5? 3 b:7 ->3 > 

<£rM^-r^. Xf77"S 7 0 2T«, Il*f»©^ b- 

a^^D^^OStB^IHIfDViT^. 02 5C7D- 

7^-h£^Tf£b<gfci?i£;Dn*.&. xf77*S7 0 

^©tefllSFfbOfMIlCOHTtt, @26O70-f 

^-h«r^v^T#b<i»^*jra^-5. mmzm 

tfi^Um^Ltti-DX^r). 13l-i?ZHsi7=s-l>*\Z 
fo<027.2\Z&^xmLW$&Zfuy2ift(D-ti7 5'*sMtz. 

[0 14 6] XrvZfS 7 0 4-Ctt, mSttmzfUyZ 
«f»©««'t»-fe^^«ffl©12tlrtR« (BP%, <fi©-f b-X 
y D >y^) ffiffl4"fe^^^A!l©fEtg«g^ 
^&W)Zlt2>&WlZ-3^Tlt. m2 7 ©7P— ^-V— 1- 

[0 14 7] 8<Xfy7S 7 0 5ttt, 
©^Kj&^Tbfc^S^^D^^w^S^^ff-r-g.. 
mmM£iZfay?$:m£-?Z>m®\Z^\,*Tlt, W2 8© 
7 n-^v-h*IWHbT»b ^*3. 
d©SS^7"a^^©^ir^^T. ig*(HiS:*'7> 

^ 1 5 2©|*3§Srif21ictCZibf-bT^<. 7>^r->7"S 

7 o siz&vzmmttm-fuyzvmikzmz.zt* t. 

fy7S 7 0 G-VUZZ&lzmmLIZT-ir&yyyz/z,. 
ROMOS»-f b-X7*D-v^©i^l5l^>7>^'NH 
•T. flT, Xf77'S7 0 7T^— ^3^-> 3 > 
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[oi4 8] &\z, n^-vuvz >\z*$»z>mm 
tim^nypomm^m (xf7^s 7 0 2) \z-d\,*t 

[0 14 9] £1*, Xf7^S 8 0 lTSIMS^P^ 

* 7 S 8 0 3 lEg^<ga#-f £&«DeK U- 
xyD-;^lC-tr^ M"-5o 10 
[0 15 0] &\Z, Xf^yS 8 0 

co^-r-r i^—x y d ? $ \z&m&-t2 9 A^^nxv^ 

^t^^s 8 o 7-\ira£irro 
[0151] xr'y^s 8 o 4~emm^>?<D 
^?^u-x7uy?\zmmm^?*&^)£nT\,^m 

T^>o — 7f y^S 8 0 5Tt>bfftf#^ 
"T-f W-X 7 D y ^ ©IB*liI*©H 5 ^&n«*Oi 
£Xf y^S 8 0 7^«Wft*rr. 
[0 15 2] Xr^ys 8 0 7 TW«#< 

bs^co^b~xyn-;i7-e^:^n^ xf^^sso 30 

8 TWflMS-f >^£r#<ZW l^-X^D y 

ft, Xf7/S8 0 4^I§, Sk±<0£z>\Z. 7.*rv7 

S 8 0 4-S 8 0 8©J[Ll^)SOItC^^ 

k-x:/ny^£^t~ck'5K:;k£o 
[0 15 3] Xf^^S 8 0 7TffflB#*f 
-f k-X^D 7 ? 6SbTVi58^ttXf y ^ S 8 0 9 
^te-T^o Xf^/S 8 0 9t^-yn^y 3 

[0154] ^ic, Msnfcns«7Dy^rt^ 
««-t^^*«flB»*{br*ffla Ur^ys 703) 

[0 15 5] Xf7/S 9 0 lT?ffi3*BM&-r«>o Xf 
-f >^Sr»»Sli-S. Xt^/S 9 0 3T, 
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-ft- hCD^r^^S 6 0 2 tB«Oj»*JJ<*^ X 
<ry?S 9 0 8*-eCQ^JSTffl*tlfcW, 

[0 15 6] Xf y:/S 9 0 4T, ^&(D#-f >9ifi^ 

fflt^^asxfyys 9 0 5^#«rr*. xf^ys 

9 0 5T*©E1fc*rtS*r*. Xf^yS9 0 5 0DMS 

£*i£o xf7ys 9 0 6m >^«**a#*y 

£o S&<D±#?&7jkLT\,*n\£X'r y?S 9 0 8^, 
*5Tm&7fyyS 9 0 7^»«rTS. xf^y 
S 9 0 7T?B*>f>^**OW^^||StTXf7 

9 0 4^$fJffiJ^H'ro 
[0 15 7] Xr^ys 9 0 6T?7R-r >^#SE3 

#&:/a^g&<Z)^^&£>xf 9 0 8TM 
JH***©^*»PJ£BMftU Xf7yS 9 0 9T^ 

-z?au>7i/B>yim (02 4co^u-^^-h) 

[0 15 8] ^tC, W£tm7uy#<Dmm+±i?*& 
(XT7yS 7 0 4) iC^V^TiftHJ-T^o 02 7(1 & 

[0 15 9] XJ-y-fS 1 0 0 0 Trffl«*BMftT*. x 

f^ys i o o i-rsa»*^p^^<oa«o<Dir^^^ 

WT^Xf y^S 1 0 0 2-S 
1 0 1 2T(1 #4>9*m\s5Mr±:&j?\Z^\i*X9m 

[0160] xf^^s i o o 2-e^gtfr£ $ r <D^my 

Ty7S 1 0 0 2tfl77y®l*« r^^J <hfto 
Tv^ftexfy^s 1 0 0 3^*W*»U r&ffigfj 
£&oTV>fc*>Xf ^:/S 1 0 1 2^*J«*»-r. Xf 
^yS 1 0 0 3T> H*feir^*ny ny?L 
fc-fe^ttXfs/l/S 1 0 1 lT7>n-/^7$n^>^T 

[0 16 1] Xf7^S 1 0 0 4T?ttfB«««*a[f*"r 
£>o Xf7/S 1 0 0 4fc*tt*ffi«««©W«<0^flg 

CT, tI^P7?rt©St^?tt±ffiXT^yS 
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[0 16 2] BE«««0»»CricSb"r*t, Il^Xf 
'^SIOO 8^3itf. T.'ryZfS 1 0 0 8TH 

fif-y;i' i 4 o «ew-r*. 

[0 16 3] Xf^ys 1 0 0 4TE«««©ai 

#ic5feKbfc»^tt, xf^ys i o o 5^#err£o 

Xfy^S 1 0 0 5TH x-^ii^OEIIKW*** 
Ettt (DRAM) J:0«#-r^>c ^-^iiSJBEIItfSa 10 
£>26#te01 9©7D-?t-h©7f^yS 306T 

RflUfcaoTr**. xf^ys i o o 

fc««^Sfe*fe^^<05 ? -^S:r3tf-"rS. fit, 7. 
r^ys 1 0 0 TTEfcM^-^fcKR-r*. X^ 

©»LSTt^^O«B**79y*TRUEl:ty h 

•r*. -tux, xfy^s i o i l^^iti/^^ 

[0 16 4] Xr^^S 10 12^ 4W>^OJtL* 
-T-fe^^A^ fiStt*:/a^ 20 

ftww-r*. st^t^^T*n«xr7/s 1014 
-n, s^coiri7^7?^^n«x^^ys ioi 3^*1 
*n#8rr*. xr^^s i o i 3-m> 7tw>^£:& 

co-lr^^^ifj^ii-T, Xr^/S 1 0 0 2-%H?K # 
ySlOl 4til &m*t&7Uyi?ft<D±T<D±#* 

[0 16 5] ^IC, Il^D^^OiMl Uf 

7 0 E^TWjrr*. i2 8tt 30 

[0166] xf^ys 1 1 o iTsa^$^s6-r^o x 

T^yS 1 1 0 2-zmm%C?Uy $ ■CD«*(iI»*^> 
^^:^fEtlc^atf--r^>o Xr^/S 1 1 0 3T«il 
**«yp^^©****ff"rs, TsTV^S 1104T 

7 7 7 y a R O M-\f ^ ii^ e gp^> 

cfcO liflD$1*5. Xr^/S 1 1 0 5T^.40 

[0 16 7] ±EB2 4t^$n§^-^l/^y 3 

>9&m\** SA7?^>aROM*fflVifcjait*t), 

£±ffi« (D RAM 14) &m\'*Tmm*±{7p<Dy : — 
*8&®o-f Iz-xyn^^^iBSn^S 
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(« a «fflia*«»nT«aiftie*«#±f s t d r a m \z 

[0 16 8] 03 6H «*a»JfcatJV^TJJ^-^3 
7n-f t-hT*§o HB£#V>T, @24©7D- 

[0169] Xr^ys 1 3 0 0 IC^V^T^—^n P 

7T?*^AC7^2 3T»**««rU CPU 

5Ka»-r*. «aaa*j^«*7Tr*ofc»^4, xr 

y^S 1 3 0 4^J8*, ±j£(E>B2 4^bfc^-y 

[0 17 0] — Xfy^S 13 0 1 K*3V>T«S« 
»WAC7^-C*ofc«^t XfyT'S 13 0 2 
^iMfo Xf^7*S 1 3 0 2TH B2 4<DZ>ry7S 
7 0 2, S 7 0 3, S 7 0 4ltffiMS-r5ffl3£*frU 

<ttmm+'tei?*<Dmt&ft3. fit, xr^ysi 

3 0 3IC43WT, £E« (DRAM 14) \Z J k2i?<D'& 

»&at««#»nBxfy^s i 3 o 2^mz>o 

yZfS 1 3 0 2TH W0©aEa»*^Dy^ttt»jCD 

[0 17 1] DRAM1 4±£^ftgeMtt4**<ft 
Si:, Xf77*S 13 0 S^e.Xf^T'S 1 3 0 4^Jt 

ff 5, ^bt, Xr^ys 7 0 6T^Et|c^i8bfc^ 
-J*77yyaROMl 5 l:HLT*fflg§iSI7t 

[0 17 2] \Zk±<D&o\Z, H3 6 cD5aaic<fcn«> « 
iB*«AC7^i:J:oT*j|6*n*»^H ±Ett<B 

[0 17 3] ±EO«lttt» ««3H9J»caSrfv^ 

[0174] #cic, f X<0— OT?*^g&a-fe^ 
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[0 17 5] Xry^S 1 2 0 08 
te"T^>o Xf7^S 1 2 0 2TNir^^^D^^"r^>o 
££>«Sm> Xf^ys 1 2 0 5T7>D^i7SnSS"r 

f^ys i 2 o 3-e3»fe**©e**«srr*. 

ISStfcIDT*§, Xf^/S 1 2 0 4TH DRA 
M 1 4C!>|B1lt»BfflFaT— 4 "^ft" <fi£tt 
A-T^o 7fy^S 1 2 0 5T(1 »a-fe^^*7>P 10 
Xf7^S 1 2 0 6T«lt§. 
[0 17 6] ^«MS-DOS (Ml) *©—«©:7 

7<;k>7rATH 7r-r;v©«*iciRbTtt, m§k 

<D7 9y is^L ROMf lyXrA$SMt*§ :7r-*f 
<hbT3SSnTb£5;i£lCfc9, ^-^l/^y 3 

[0 17 7] 03 7tt, 7 7<Jk>XfAJ:t)7 7'fA 

0 lT^r<^^x^AJ:O^T<;^*ofg^*o 

tt, Xfy7 r S 1 40 2^»^ «*T^<«*Sft& 30 

tt> FAT&#88t"*ri:TttmT€rS. *LT, 

1 4 0 3T, ^COX^y^S 1 4 0 2T»fcB£n 

[0 17 8] [£jgmB2] *fc*Jli»IB2^ov^TK 

[0 17 9] <r>fX^3>hD-7X$al/-y 3 > 
>±JfiO*«*l6 1 TIM bfc? 7 y z/zl R OMCOffitg 

IC*-H) ^«#IM.*E£#Rltt4:fc*. fi^PC 
MC I AJCf^«$n^» I C*-h*^ffttTV^^ I 

<h ±SB3UKffi»tt l OEISfflB S'X ? A *»& tf E i J: 
0, UAWX;PttaStt«»A:bTW«-r*c:t*«aIttt 50 
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[0 18 0] 0 3 0ttmt»tt2lC*ft« i c*-h© 
Mttt^nyjrBT**. BBKfcHT. 2 0 0te 
lC*-Kt#**t. 2 0 ltev^nn>tf;x-^ 
r^X^3>hn-7X$al/-y3 >&tff2 
tgtf£3£fr3o 2 0 2I4ROMT*D, V-f*D3>t! 
a-* 2 0 1 C07*P^7AS»ttt§. 2 0 3IJRAM 
V>f ^D3>fc!3.-*2 0 l<Z>*IBtgc£bT«l 
fiTT*. 2 0 4}i77^y^ROMt?SD, ±EHKJB 
m 1 T BWI b fcfBtltff 3 *s7s *r A IC i r> Tf*- 9 ZWm 
HP*5, 777yaROM2 0 4H 04Tlft9ib 
fcfif8tr-^S«i:t?fi$ns. 

[0 18 1] 2 0 5U37>H/7-^'7^»1f» 
0, *XhS»J:0S«bfc^«S^*6C!>3V>K4: 
'>U>^#W*fi»n. 2 0 6ttF I FO^UT? 
»?K 5feAn5fetBb^SE:Tx-^OAai^*f7^p 2 0 
7l^y;i/ROMt*D, SK#— F04MNF£etftb 

[0182] ±«o»«nso«oe«, a*©»fp»9iT 

[0 18 3] 03 ltt, *HiSJKIi2<DI C#— F*ffl 
in^O^X h yXfA (Offlf^y D 7 ^ iT*§o 
I^BlC^T, 3 0 1 h yXrAft©7>f ^ D n 

3f;X HyXrAOrtffl/Ut I C*— H2 0 0<D 

0 2H I CA-H2 0 0^O*»«*&ftff5fc«>C!)* 
I C*-H2 0 O*>SOD»J0i&*B# (I 

[0 18 4] S3 2te, 0 3 10*XhyXfA*«I C 

^>o Xfy^S4 1 0 0Tr«S«H*frr*£» Tsrv? 
S 4 1 0 1 *T? I C^J- H^©*««|&*B«ft-r*. *r- 
7 7 p S4 10 2t(l IC^J-K2 0 0rt^7 p ;PRO 

TV»* I C A- HO(M^«. 
[0 18 5] Xf77S 4 1 0 3"Ctt, Xfy^S 4 1 
0 2T?««fbfc^y;Hf«^J:^T, »«SnTV^I 

bT, ifcKpJfiBfeS*^ :/S 4 104^ KflPFRTIIB 

asxry^s 4 i o s^t^n^nsMSrrs. 

/S4 104TH ICA-H«<!);U6*7hOrtI 

[0186] 03 3J4I Cjj— H2 0 0^7-f^P3 
>tfzL — ^ 1 O^OS"— ^>X$r^T^n— K 
Tfe^o Xf7/S 4 2 0 IT I CA-Kc^miS^A 
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ZftZt, Xry 4 2 0 2t?E18ffi^f 
«3{b^fr5o m*>. 77^'>aROM2 0 4©^l/» 

bfc««^fieoT3ElS«ffl©RAM2 0 3 ^EttWJMf 
lf-^*Mt*. Xf'^S 4 2 0 3T*BKU: 

[0 18 7] M9i&9Ji'— ^>0->— ^r>X*H3 4© 

[0 18 8] *Xhy7fA^7>hVf- ^ • 7*; 

<h, 37>K/r-^ • 77^2 0 5^e»v>f ^D3> 
¥zl-? 2 0 l'sg||QM* J f8St5. 3V>H/f- 
^•7^f2 0 5H *XWUi:IC*-H^ffiOA* 

F/j-^wnfn03 5l:SfJ:5i:i 20 

03 5 ^OCommand^T Hl/Xl:37> 
K (fllx.^— ^CD^Wb*it^"r^ReadSector(s)) 

[0 18 9] «DaW»tt*t, V-fi7D3>t!zL 
-^2 0 1OV7h9x7lt B3 40>:7n— h 
raf7/S4 3 0 1^«^to Xf7yS4 3 0 
2TH 37>K/t-^ • 2 0 5l:t*a*tl 30 

-^SJMfrT*. 4 3 0 STrWD&JWl'— 

>^7lt03 3<a:7n-^-b^«jrr£o 
[0 19 0] 0 3 3©7D-ft-hORWl:R§. X 
f^^S 4 2 0 4TV-<^nr3>ezL — ^2 0 1«D7 

>hVVy7r©tt8*WWn. av>HAy77^ 
-?^»$nTVmH Xry^S 4 2 0 5^»lS 
U x-^^ftHWSnTV^Jttltt^T-y 4 2 13 
MHKrf£o 7f y^S4 2 1 3TttCPU6*±tt« 

PU2 0 l»4#±«fl8^6«»UT±3fi©«0ii*^- 

^Wf^S4 2 1 3*58(»l/T7fyyS4 2 0 
4^M^o 

[0 19 1] 7f77 , S4 2 0 4fa7>FA^77^ 
^-**i»tt;*ftTV>*fc* Xf7^S 4 2 0 5^fr 
t5. 7fyyS4 2 0 6TH >J>y/ty7 7*6f 50 
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-^SrK^a-r. 7ryyS 4 2 0 6W7>Hftj)»( 
Seek^V> HflDS^tt^f^ys 4 2 0 7, Read 
Sector(s)n*7> H^I^iXf^ys 4 2 0 8-v Wri 
teSector(s)<7)^teX^y 7S 4 2 0 9^, IdentifyD 
rv3Y>HO»^ttXry^S4 2 1 0 ^n*n»lft 

Xf7^S42 0 7-421 0 *T?CD3 V> K^fr* 
»7l/fc6Xfy^S 4 2 0 4*TSD> ±fE<2$ag£ 

[0 19 2] 7f7^S4 2 0 7T?tt, Seek3V>K£ 

[0 19 3] Xf^ys 4 2 0 8teReadSector(s)3V 
> H KfcTT £$&3£fr ^ . ReadSec t or (s) 3 V > H tt, 
^^a-T^-fe^^— OfflS*^3 SCDSectorCountT 
it^^tl^o J:oT, Xr7yS4 2 0 8TH Jt5££ 
nfc»3f©-fe^^*SectroCountfitt*fflt"ffft*ff 

@u iia-fe^^ort**F i fo**u 2 o 6^«62i 

3V>H/t^— ^ • ^y?2 0 5 (ESectorNumberCD 
-f >^U^>ht>fr5o FIFO^ ; EU 2 0 6H IC 

£:F I FO^t'jm 
[0 19 4] C^T, ±J60U-TttBia-fe^^##K 

4*1 0 2 4fl, 6{@, -fe^^*^6 3<@<£> 

A-Hf>fX?0»^ -fe^ftttl 0 2 4X 1 6 X6 
3 = 1 0 3 2 1 9 2ffl£fc3o 

[0 19 5] £G>-fe£^*0#a*S 1 0 3 2 1 9 2#<h 

^^-^ £T ^Tj§£ L T 7 i7 irXT £ cfc 5 \z«tWrtStl 
Tl/^, MAH ->U>y5 0 0 • H 1 6 • t>7 * 
6 3<D$tft, ->U >^5 0 1 • • 1 £7 

^ ^ — ^ £ n^ntaffis: 2 ? ^^^tchs/^^-^ 

[0 19 6] MS-DOS (ffifijt) ©•kift^lz-T' 
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TUtV ^#*t£fl1 ©T? C H S /1 7 * — ^ ©ffi£7C 

->U>^#^X (16X6 3) F#f X (6 3) 

[0 19 7] 7,^-yZfS 4 2 0 9 tex-* 7 y^TJt5£ 

F I FO^t'J 2 0 6M4T*^ KvXrA* 10 
[0 19 8] Xf-V^S4 2 10lt ICA-H2 0 0 

■^ModelNumberte <hV\— F^W Xi7 £ bTOX^^ £ £ 
^tTx-^fcF I FO^U 2 0 Q^m%TLtS®m*fT 

[0 19 9] <7 r^;v->xfi»oM>£t±giilfc 

Klca^-jitrCtT, ATA/N-h*x^X^©Bi*& 20 

z.mmzmm-egz>. b#>u ata^v^wfa 

T + y -> a ^ 7 r -i )Vm£ \z J; o T £ b Zi^S-tr ;7 ^ 

<b&5¥&#t*V>. ATA3V>F©£€fSB#£;flJ/!!b 

^3V>K€:jg5D*S-r-5CtT?> FAnt-r>at 

mm&& -5 d £ IT Vv|itt©M S - D O S 3? 

C-^fATt), FAT**s/5';i.-SHz£*©Bm£fS 

[0 2 0 0] FAT^X^A^S-fe^^S^OCfflS 
t 3 k f a t <omm <S>iM X £ V>o fc*$g ««M b 

T©S0rWX*«i#b. FAT + t ^v'oLOffiSitC 

V*«-f© I C7J— K"e*-5*i, 7 

(f-rWh'JlX^'J^FAT) *aWfT*E£ 

^©&SI^:&T3;i<h#lii*5. fc^^FATClRg 
ofcgST«M<, HPFS-?>77 + >h'r>a (&&) *0 
© 7 r -f )W>7 7- AT m % & if =r— 2 © ft® £fi?#r T 

[0201] ±tzm&.v>mmhh<tejj&<D®miz£-D 

Ta*Sft«**WOB»tt. M^wHli^©yDi/ 
5AeE«S-a-fcEttt«t*K:J:t>T"bjS*Tf**. 09*. 
«, /t-V*-;io>K i-^fc, -?-©3Etgffl&*:£g?? 
b. *©E1ftjBt*!^6gl*tBbfceiTCBl?l"r*J:536: 50 
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7 v y >i R O Mfl7"D ^ 5 A StU^T 3 £ «t * 

[0202] 049, 050 \t&^mBmz&\-tz>mte 

[0 2 0 3] 04 9 (a) fciSV»T, 3 5 0 «<gfSffia 

**#tj£b, IS©W^£77r>aROMI:M 

b, #Hr**K:mvrx-*^©fetgctfffi£^-ftf& 

1*tt 1 5 4, ffiflt77^1 5 5, ■ffi^gf 

75y'156) €*9ffittfcteiMU |ftttlMMIlC*-3 

V^T77->->iROM©T^-trX*'i ; S-r-5. 

01 8-^01 9©7n— h7?^b7cJ;5tC, -fe^ 

^ mfiCT© 7 5 y -> a. R O M^s ©^— ^ ©Sii^K tti 

b*««-r*. 

[0 2 0 4] 351 tt#ffijaSTf* 0 , M^JlC*fTBlt6 
^«Sc©^ 7. i?<D—-D tcJ; o T WE*»Oia*y n 9 

o-^^i'txsnfci^ -^©T^irxstifctant 
^"D^^tcoviT, ^©^^.^^^©T^-fex^^-r 

fi»l*.^ 01 8©Xf'^7'S2 0 2,01 9<D7>.7- 
y?S 3 0 2»C*tt-5li3S-fe^^©ny^ieiS|*tinC 

[0205] ±&.Mm¥m&nm-rz>ittb<D%m7'uif 

7Af4, 7Di/t:-f^X7l > A-h*f-f77> *SVi 
«CD-ROM^©fS«^C, MM04 9© (b) 

©^^uv^yic^-rjc^^fig-r^^n-s. ±tB©i 

*»S««fcJ:-3T»*iBSn, ±f2fft (RAM) ±IC 

n-Hsnt, cputrj;i3*fT$n-&. static 

[0 2 0 6] ^:*5, 04 9 (b) K&^T. fUttl^E 
i?i-;U3 5 0', *«Waa*5?a-JU3 51' It f 

n^ntiffii3 5 0, pfa«as3 5 1 ^frrsyn 

[0 2 0 7] Sfc, 05 0© (a) lt*5^T, 'ffSfflS 

360 i,t±m^mmm 3 5 0 tra«o«ia**s-r*. 
iifflMi3 6 la. ttttww^ja^-^ss-re 

fT-5. ip-fe. 03 8 ic^bfcssieis^^fT-r-ssast?^ 

*. ^bT, ^fTi!LS3 6 2«, ##$nfe®5feS('«e 
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[0 2 0 8] ±1205 0© (a) ©fWffll#J8£f^-r* 
■fttbCOUmzfuif^Ait. 04 9 <Dffl'®Zfa>f7Alim 

cD-Roum<Dtmmmz. mtfflsoo (to © 

yDi/7Ait fi»iA«/i-y^rj>h' J .-^^©it« 
sas^gjcfcoT^msn. agists (ram) ±i:d 

^©±f2SI®l^'ny7A©n-K«, LANSr^LTff 

[0 2 0 9] 05 0 (b) £43V>T. fljait 

^a.-;U3 6 0" , ^*fflStfiaS ; Ev ! i-;l/3 51' , 

fmym^z.-frs 5 2 ' ^n-^nfww^jg-e^ 
bfews®S3 5 o. \mmmmm3s i. snfr$ag3 
5 2©a-SfiJl$r*fT-rsya^7A ; &v f i-;i'T*-S. 

[0 2 10] Sfc, #%93«. *g!&©8ll^e>«l5fc3*l 
5->7.xA«Cj&BiLTfc, lo©tt|g|;fr"&fc&gaKjS 

if? A€rtt*&-r-5 H t C«fc vXMtfL2tLZ>®&\Zbmm 

t\zfs.%. tvx, Kf2iti«^?>-?-©yoy5A*-> 

[0 2 11] 

[^©s&m] m±mmvtz&?iz*ftw\z£ti\-£. ? 

z> y -> R O M £ 7 y -f ;W ->X T" A fCigJEg; 3 i£3 Z. t W 

'timfc.'gmttz, ■?)v=?5r7.tri'7,7-Mzftm\zmm 

[0 2 12] *&W\Z£tl&, ISSc©**^*^ 

gc© 7 5 ->i R O M ICS LT8MSA < »a**ff*. 
•5. 

[0 2 13] **WKJ:n«. <£S5fe«©^X^ 

[0 2 14] 

[0®©fflm^ift^] 

[01] *JS^l»C*5lt^*^5->7.5 : -A©«|fig$:« 

[02] &nmBm<Dm : T-t) * 7\z$>\-tz>y r-f )i<z/7. 

[03] ^/vrx K7-f/N*©'i : S^'a>>^$c-a-®-rg2 
i£LfcaGX*^t"0T?*S. 
[04] 7^-y->iROM±©-fe^^^|jt©^]^^-r0 

[05] fSffllSfflf-^t, 5*--^«W£*«*l/T 

»»s-r*«i«*S'r0T»-5. 

[0 6] *7 5y©ttffilC»j£l,&ja#*jS-*-BlT?a 
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[07] 77^->jLROM»r*5ttS-fe^^©a : #^^ 
PS*gft^-r-50T»S. 
[08] *HifiJgfi8»t*^«7 5y->3.ROM©^- 

[0 9] *ttffl-fe**^ttLfcV»»^©3!r>S-5?3l/ 

^->3 >©»j^*itt^-r^0-c*-5. 

[010] DRAM±KfPl«SnfcE1ft»Bf«a^— ^ 
10 [011] ^y>a , y7hfI7®(SIMfttB#»7 

£S-r0-e<&£>. 

[012] *-vy->3.©^SE1S±©5 ? -^«iS**to-r 
0T&5. 

[013] FAT + t7->aOMlfMSt7D 

[014] F AT*t y S'aOta** It*t7 D- 

[015] 7 f -^»#a*3ST**Wr*fc«)©»fP* 
JE*CH&T£3iUfc0T*5. 
20 [01 6] DC/DC3>/\*-^©Ui^^fiSr®^.7kVi 

«ic«ai*«s-r yo y ^ a * cmi§T«a bfc0-c 
[Hi 9] ifta-fe^^©»€ra*u— trxo*«**to 

30 -e&£ 0 

[02 1] E***3ifr**fflft*to"r7n-^^-h 

[02 2] BB«t«i4sc!)W«^jH**to-r7n-y^-h 

[023] yyy^^Roummmmom^m^m 

[02 4] ^-S?3l/^y 3 >(0?I^t7D- 

[025] ■Ea»»^Dy^3HH"re#JBft*t>-r7D 
[026] &wtt&zfuy#<D5fcmm^#?&mm9t& 
[027] aEa»*^D-/^©ffiffl4 , -fe^^©»»#iH 

[02 8] Sa»*ita:ofc< WX^ny^co?H5S# 

[02 9] ^ir^^co»^m^^T^n-^^-h 

[03 0] *tt»»2lr*W* I C*-K<0*fi6**-r 
50 ^D-^iT^, 
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[03 1] #5IJ£^2©I C^-h'^Jffl-r-S^O* 
[03 2] S3 1 hvT^AA* I CX-F&mm 

[03 3] I C^-h'rtrov-i'^Dr^bfj.-^cD^-f 
[034] I C#-Frt©V--f ^D^fcfi-^cpSiJD 
[0 3 5] I O7H^X©fiJ9m7tt61£S-r0T& 

•5. 

[03 6] ®asSgiJlc*^T^-^al^i7->3>5a 

[03 7] 7 r-f Jl'y^f 0 7 r -f Jl-ii^S 

[0 3 8] ^JS^C^tTSi^iaSjiftfSliWfe* 
[03 9] *IIIS^C*iV7-5 7 7->->iROM's©l 

[04 0] ^©^w^je^rift^-rsfcfec^n-^Y 
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[04 1] *|^M^{HCi5l7-577-V->3.ROM'sO®J 

[04 2] ffittTb'l^TSlSa^nfc^D^Ari-F 

[04 3] 04 2©'jD^r->3>ill/3-H©f- 

[04 4] 04 l©^^ A ££1216© 8 7 1 0#Jfc 
tr>i'Lm©7 - D^A3- FSStHT* 

10 5. 

[04 5] 1/^ h U 7 D v K ©§H^tiT* 



[04 6] 04 5fflf-f MJ*Oy htr*5ViT. Fi 
leB *«»J^^nfc^^**-r07?*^). 
[04 7] **JiS^©DOSSm7 5-f;Vv'7 l 7 L A-r 

[04 8] *sys^ffifcj:*m«s«s (t77*) op* 

[04 9] *HWI©M»*^St5»7n^7A 

20 *ti«-rsfEigcj«fr©F*3§*^^-r^0-e*«.. 
[050] &mmwmvm<Dffl®&mi-?z>fflffl7n? 



[02] 



[011] 



7r-f *>^^AAPlJi 




File System 



101 



102 



|HP-FSir 



NFS 

| (Network File Systec)| 



NT-FS 



-103 



File System 



FAT Cash 



Flash ROM System 




7 t"( ^©Open/Read/ Write/Close 



104 



u'J-hR,*7 9 mttO Read/Write 



[033 



[4 1] 



[04 2] 



1 : typedef struct DeviceTag { 



int 
int 
int 
int 
int 
) Device 



struct DeviceTag * Next : 
char DevName [32] : 

(* [nitDev) (void) : 
( * ShutDown) (void) : 

( * ReadSector) (Ions Isect, long nsect. char * buffer) : 
( * WriteSector) Uong lsect. long nsect. char * buffer) : 
( * RcleaseSector) (long lsect. long nsect) : 



IWffla-K 



ID=Program 
Size =xxx 
Program 



IDsFtetocate 
Size aoooc 
Relocate! nfo 



0040 1234 DB 1234 
0060 85,0010 JMP 0010 



0060 86.-20 MOV A. 0 (-20) 
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mi] 
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N 



00 



s 



K 
I 

K H 

Sg l 

A 



CO 



2 

OS 



CO 



S 
O 

PS 



cn 



s 





K 
I 




H 


I 
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[04] 



15 



77 



uROM 



151 





154 




152 




S^-153 


155 




156 


- fc/il«r*7 7/ 




157 


<512) 











1 : void 
2: { 
3 : 
4: 

5 : 

6 : 

7 : 
8:> 

9 : char 



10 
11 
12 
13 
14 



i 



mi 5] 

WriteByteEEP (struct DEV * Dev .char * Address,char Data) 

while ( * Dev - > Address ! = Dev - > Data) : 

* Address = Data : 

Dev - > Address =» Address : 

Dev - > Data » Data : 

RotateRdyQueueO : 

ReadByteEEP (struct DEV * Dev,char * Address) 

if (Dev - > Address « = Address) return Dev - > Data : 
while < * Dev - > Address ! = Dev - > Data) : 
return * Address : 



*9 9&^ 



±?9tt 



*!9 9tt 



•fc* 9&^ 



[05] 

7 



77/ 



77/ 



75/ 



77/ 



77/ 



7 £ -9f—rju 



7=-* 512 



•*512 



--*512 



512 



[06] 



155 



156 



f*ffi4»7 7/ 


sun**?*/ 




FALSE 


FALSE 




TRUE 


FALSE 




TRUE 


TRUE 





FALSE : fB£t*S>#?B TRUE : FALSE (7) If * h Elfctt 
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[07] 



[^45] 



5 i®m*i 
f- 9 512 



7 s - 9 512 



8 cttja*) 



-r-* 512 



If ({fcffi+J 



7 s -* 512 



**-*512 



^-^512 



^-^512 




5 tOtAlO 
•r - ? 512 



If ^ttr) 



t»- * 512 



8 U*J8«r> 



7-9 512 



9 512 



8 (ttffi+> 



7^-^512 



-r-*512 



7-9 512 





Directory 


9? Z9?*.-> 


1 


FlleA 


-*2. — ^3— **5 — *-END 


2 


RleB 


— 8 — 9—00— END 


3 


RleC 


— 11— 12-M3— END 


4 


RleD 


—15— 16— END 


5 


EndOfDtr 








[04 7] 




Directory 


9 z 77s9f-s,-y 


1 


R18A 


— 2— 3— 5— END 


2 


FUeD 


-M5— 16— END 


3 


RleC 


—1 1 — 1 2—1 3— END 


4 


EndOfDir 





ims] 



(A; x- * <&8ft (B) -r*-7 7 om* (C) 



5 (ftjflfr) 



If (f*ffl+) 



8 <t&m<p) 



22 (mmm 



25 CflWI!*) 



9 <f£Jfl*) 



8 «fcffl*> 



5 (fitfflft) 



7 mmm 



8 «*ffli!*> 



22 (&mm) 



25 (gjgffj 



9 (ffcBW 



5 



If CffiJB*) 



8 



,>-X7o,Ml) 



25 <mmt*> 



9 <{*Jrm 



5 (ttfflt) 



If <«E*> 



8 <teflj#> 



(A) 





-/o~,? (1) 




8 (fftfltt) 












5 Cf*JB+) 












7 (fififfliff) 












If CffiJrT*) 
























22 CffiffiSF) 













-fV-X7p-r 9<Oi&3x 
<C> 



(D) 




7o 7 ? (U 




5 C«ffi+> 




/ 




















8 (I&tW 

















































( 25 ) 



*$&S¥9 - 9 7 2 0 5 



[010] 

7 v * v ^ ROM XvmWtt DRAM ±<0 Smtt 



****** 





r-9 5\2 




amm^m*-?* 140 

2-tr? * 
3*? 5> 
A±9 9 



NULL t^ft) 
















NULL PT^E) 

















[01 6] 



1 : void ZoomUp (void) 

2 : { 

3 : WaitSemapho (SemDCDC) : 

4 : Motor IStepUp (void) : 

5 : SSgnalSemapho (SemDCDC) : 
6:» 

7 : char XWriteSectorEEP (struct * Devjnt Sector ,char * Buffer) 
8: ( 

9 : WaitSemapho (SemDCDC) : 

10 : WriieSectorEEP (Dev. Sector. Buffer) 

11 : While < * Dev - > Address • = Dev - > Data) : 

12 : SignalSemapho (SemDCDC) : 

13 : } 







31 2] 




















H 












*? 11 




12 






«75^FALSE 












M75JT=FA1SE 






7^*512 




■f - * 512 




-P-J512 
F 




F 





] END.QF.LIST | 



[02 0] 



(a) 

|#g-r-? U X h | |END_OF_L]ST I 



Cb) 

£2dt3 K. * - * 3 * 7 * 3 ft x t» 6 



ir-7 512'M h 



-fc? = 20 



512 F 



-tr? ?#5£= 221 



I END_OF_LiST 



( 26 ) 



f#IS¥9 - 9 7 2 0 5 



[El 3] 




( 27 ) 



#Ha-¥9 - 9 7 2 0 5 



[014] 



'.a 




o w 



?^ in 



( 28 ) 



4$H1¥9 - 9 7 2 0 5 



c 



[017] 

rry-sioi 



[03 1] 



7 -7 y •> a ROM CD 

ftfflSSF* ? * * •> > * 



— S102 



( -fr-tfx<PBMft S103 











-301 






















-302 
















1C*- K 


-200 



!1 8] 



(n * 9 gORA I S201 

S202 




S206 



( gg S207 



( 29 ) 



<&li3¥9-9 7 2 0 5 



1 9] 



Cn*? V- S301 



S302 




S303 



EtttKL 



~ S304 




iftA y S3 08 



77 7-/aROM'«. 
■r — ?©it£j^- 



S306 



S307i 



S309 
S310 




I 



S311 

mm$hmm<t 



C 



S312 



> 



S313 



[04 3] 

0052 
0062 



( 30 ) 



9-97205 



[02 1] 



( tmtmm S401 

-S402 



YES 



S405 




WM^9 9 'J X h^£>8lj|5fc 



777Vi ROM ±<D 
WS7 7?'£f£ffl-&-N 



S406 



--S403 



\l9 9t}0>9^: 



] 1 



S404 



S407 



C 



I2 2] 

Ifi'H^pcDfMffi V— S501 



S502 



= < 

teffl$rtr 9 9 HO S 9 



C 





NO 




S503 







YES 



3 c 









S504 







[^4 4] 

*i£tte>8710#J&^v ? tf>r$tt/jyar7A3- K 



8750 1234 DB 1234 
8760 853770 JMP 8770 



8770 88,8750 MOV A.® (8750) 



( 31 ) 



<&m¥-9 - 9 7 2 0 5 



[02 3] 



Q ts.m#vimy ~ S6Q1 

S602 



mJlto*? 9^*4 ^VQWi — S603 







777'/i ROM <D 




S607 



S604 



YES 



S605 



£fd1SW*f£ffl -tr * * y S608 



S609 




1 — 

S606 



— S611 



( iEHmm y ~ S610 ^ H«ttffl ^ S612 



J 



13 4] 



[04 6] 



S4301 











1 



S4302 



( "» ) - 



S4303 



Directory 



R!bA 



RteC 



RleO 



-**2-*3—S— END 
-^8-^ END 

1 —♦12— •'1 3— END 



EndOfDlr 



( 32 ) 



<&gg¥9 - 9 7 2 0 5 



12 4] 



[02 8] 



f J^TTuTTTTTN S701 /* ^-xyo,^ Ysno 









7*P <y ? 
























77-;yj ROM -^ifr 







~ S702 



— S703 



S1102 



SS^T-Pv^rg* — S1103 



S704 



k ~ S705 



~ S706 



"7 7 y •> ^ ROM 



— S1104 



S1105 



[02 9] 



c 



N-tr ? ?<73 



> 



S1201 





















f^S.-tr ? ? 


>T>P y ? 



— S1202 



~ S1203 



— SI 204 



^ jg« S1 206 



( 33 ) 



&f®¥9 - 9 7 2 0 5 



c 



mm 



[02 5] 



77i V. 



S801 







— S802 














~~ S803 





S804 

NO 




S806 




S807 



S808 



3 



( 34 ) 



&B3¥9 - 9 7 2 0 5 



Ii2 6] 



X 



S902 



S903 




[04 9] 



(a) 

H^tim — 350 



swaaa — 35 1 



(b) 



350'— aa«sa*5?a-A 

351— 



( 35 ) 



#BW9 - 9 7 2 0 5 



W2 7] 



SI 001 



S1008 
S1009. 




I 



I 



7 > a y y 



S1010 
-S101 1 



= ] — r - 

S1007 



!*fg»7'U -y 



S1012 




— S1013 



S1014 



( 36 ) 



&m¥-9 - 9 7 2 0 5 



[B3 0] 



200 



1C*- K 



1 ^ 



205 



IRQ 



206 



fipo y * y 



-7-< ^ a 3 > tf^ - ^ 



201 



ROM 



202 



RAM 



203 



207 



7 ? v > a ROM 



204 



13 2] 



fH3 5] 



( W» ) -S4100 



S4102 




Y ES ^S 4104 



37> K 


SftHL (In) 


m*&*> (out) 


Error 


Features 


SectorCount 


SectorCount 


SectorNumber 


SectorNujriber 


CylinderLow 


Cylinder! .ow 


CylinderHigh 


CylinderHigh 


Drive/Head 


Drive/Head 


Status 


Command 


J > h a — /U 


SWHL (In) 


(Out) 


Alt.Status 


Device Ctl 


DriveAddr 





( m ) -S4105 



( 37 ) 



4tB3¥9 - 9 7 2 0 5 



13 3] 




S4202 



S4203 



S4 213 



S4204 




S4205 



S4206 



Seek 



ReadSector (s) 



WriteSector (sj 



IdentifyDrv 



S4207 S4208 



S4209 



S4210 



[H5 0] 



(a) 



-360 



m&zmfm -36i 



Cb) 



360 — 
361^ 
362_ 



mri&m* ^ - /u 



—362 



( 38 ) 



9-97205 



13 6] 



c y 51300 




act *r*^S1302 



S1305 
_1_ 



H 24 eo# 
a U ? -> 3 > 



S702 

- S703 

- S704 



j 



YES 




S1303 



7'0 y9*m& 



S1304 



ROM 



~ S706 



IF 

mm V- S1306 



( 39 ) 



-9 7 2 0 5 



13 7] 




— S1402 



~ S1403 



— SI 404 



( «» ) 



( 40 ) 



$$S1¥9 - 9 7 2 0 5 



[03 8] 



S2501 




S2502 



S2503 

NO ! 



. S2504 



7 7^tv h 



S2505 



( 41 ) 



4#iW9 - 9 7 2 0 5 



[03 9] 



Ci/<>r yt-9 \ 




£ DRAM 



S2603 



C «j ) 



( 43 ) 
[@48] 



#B8¥9 -9 7 2 0 5 




^ESJ_j-S2003 



zx: 



S2004 / 



S2O05 



•1277 * 



\ 



S2011 




S2015 



